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S40 PHYTOPATHOLOGY 
both C. ribicola and C. comandrae Peck. Only C. ribicola mitochondrial alleles 
(which are cytoplasmically-inherited) were present in those samples, exclud-
ing the possibility of spore contamination. Hybrid aeciospores were fusiform, 
obovoid or short- to long-ellipsoid, but not pyriform-acuminate as C. 
comandrae, and without a true conspicuous smooth spot as in C. ribicola. All 
twelve nuclear loci examined so far were heterozygous, with one C. coman-
drae and one C. ribicola allele, indicating a recent hybridization event. 
Hybrids were observed in 2003 and in 2004 at frequencies up to 38%. Nearby 
C. comandrae pycniospores produced on lodgepole pine (P. contorta Dougl.) 
could have spermatized C. ribicola receptive hyphae, resulting in the 
formation of hybrid aecia in the absence of a common host. Although the 
aeciospores were viable and germinated on agar media, inoculations of Ribes 
failed to produce infections. 
 
Maize rayado fino virus: Ecology and evolution of a host/vector limited 
pathogen 
Presenter: R. Hammond, USDA-ARS, Molecular Plant Pathology 
Laboratory, Beltsville, MD, USA 
Co-Author(s): M. Chicas, University of Costa Rica, San Jose, Costa Rica; M. 
Caviedes, University of Costa Rica, San Jose, Costa Rica; K. Madriz, Univer-
sity of Costa Rica, San Jose, Costa Rica; F. Albertazzi, University of Costa 
Rica, San Jose, Costa Rica; H. Villalobos, University of Costa Rica, San Jose, 
Costa Rica; P. Ramirez, University of Costa Rica, San Jose, Costa Rica 
Phytopathology 95:S40 
Maize rayado fino virus (MRFV), the type member of the genus Marafivirus 
in the family Tymoviridae, is the only known indigenous virus of maize in 
Mesoamerica. MRFV is transmitted in a persistent manner by leafhoppers of 
the genus Dalbulus, with D. maidis as the main vector. The host range of 
MRFV is restricted to the Gramineae, including maize, teosinte, and the 
perennial Zea spp. MRFV occurs in widely different ecological niches, from 
warm coastal plains to cool highlands, and at altitudes of 2000–3000 meters 
above sea level. It has been proposed that MRFV, its insect vector, and maize 
host coevolved in a triad in which the parasitic members (insect and virus) 
display highly specialized interactions. Phylogenetic analysis of the coat 
protein sequence of several isolates of MRFV collected from Central and 
South America separates the isolates into four geographically distinct sub-
groups. Genetic distances between the isolates suggest that MRFV originated 
in Mexico or Guatemala from which it spread. Computer-based analyses will 
be presented to support this hypothesis. 
 
Diversity in Fusarium species associated with sugar beet disease in the field 
Presenter: L. Hanson, USDA-ARS 
Co-Author(s): A. Hill, USDA-ARS, Fort Collins, CO 80526; L. Panella, 
USDA-ARS, Fort Collins, CO 80526 
Phytopathology 95:S40 
We have identified at least five Fusarium species that can cause Fusarium 
yellows of sugar beet, although the primary causal agent is F. oxysporum f. sp. 
betae (FOB). In addition, Fusarium species can cause sugar beet root rot or 
seedling damping-off. Some strains of FOB also infect spinach and some 
weed species, so FOB may have a less restricted host range than is usually 
reported for forma specialis. We investigated the variability in strains of F. 
oxysporum and other Fusarium species isolated from sugar beets from 
different states in terms of their pathogenicity and virulence on sugar beet in 
greenhouse tests and their genetic variability. From a total of 173 isolates, 35 
were pathogenic on sugar beets. FOB was the primary pathogen associated 
with yellows, with other species less common. Three species, F. oxysporum, 
F. solani, and F. culmorum were associated with root rot of sugar beet. F. 
graminearum also was isolated from beets with external yellows symptoms 
that had rotting around the veins in the roots. Additional isolates are being 
identified and tested for pathogenicity. 
 
Screening for Pseudomonas syringae pv. tomato DC3000 virulence 
mutants using a high-throughput seedling assay 
Presenter: S. Harley, Oklahoma State University, Stillwater, OK, USA 
Co-Author(s): C. Bender, Oklahoma State University; T. Wangdi, Oklahoma 
State University, Stillwater, OK 74078 
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P. syringae pv. tomato DC3000 (Pst DC3000) causes bacterial speck of 
tomato and has has become a model strain for investigating plant–microbe 
interactions. This study emphasize the screening of Pst DC3000 mutants from 
a library containing approximately 1000 randomly inserted Tn5 mutants, 
using tomato seedlings as the plant host. Our previous work using mutants 
with defects in known virulence genes showed that the results obtained with 
the seedling assay agreed with those obtained by foliar inoculation of tomato 
plants. Furthermore, tomato seedlings infected with Pst DC3000 carrying 
transcriptional fusions of selected genes to the GUS reporter gene yielded 
gene expression results that were consistent with those obtained from whole 
plant assay. About 100 mutants have been screened to date, and seven were 
consistently reduced in virulence on tomato seedlings. In summary, the 
seedling assay can be used to expedite the screening of Pst DC3000 mutants 
and in gene expression studies. Moreover, it has several advantages over 
whole plant assays including a shorter growth and incubation period, ease of 
inoculation and handling, more replications and larger samples per assay. 
 
PCR and sequencing confirmation of Asian soybean rust on soybean and 
kudzu in Florida 
Presenter: P. Harmon, Deptartment of Plant Pathology, University of Florida, 
Gainvesville, FL 
Co-Author(s): M. Momol, Department of Plant Pathology, North Florida 
Research and Education Center, University of Florida, Quincy, FL; J. Marois, 
Department of Plant Pathology, North Florida Research and Education Center, 
University of Florida, Quincy, FL 
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Asian soybean rust caused by Phakopsora pachyrhizi was found on soybean 
and kudzu in Florida in November of 2004. The initial diagnosis of soybean 
rust was based on observations of symptoms and urediniospores. The two 
species of Phakopsora that cause rust disease on soybean, P. pachyrhizi and 
P. meibomiae, cannot be differentiated with light microscopy. A rapid DNA 
extraction and PCR amplification protocol discriminated between the two 
species without the use of liquid Nitrogen or a real-time PCR system. 
Sequence alignment of amplified DNA product confirmed this first report of 
P. pachyrhizi in Florida. 
 
The involvement of inhibitors and effectors of vital host cell and gene 
functions in non-host resistance 
Presenter: S. Hartney, Washington State University 
Co-Author(s): L. Hadwiger, Washington State University 
Phytopathology 95:S40 
Effectors reported to enhance plant defense responses, inhibitors of vital cell 
processes and RNAi silencing oligomers constructed to block the accumu-
lation of HMG-I/Y a transcription factor, were employed to investigate the 
non-host resistance response in peas to Fusarium solani f. sp. phaseoli. The 
effectors; salicylate, BTH, jasmonic acid, catechol, superoxide- and nitric 
oxide-generating compounds did not enhance pisatin accumulations or disease 
resistance when applied singly. Phosphatase and kinase inhibitors were potent 
elicitors of pisatin, whereas, inhibitors of topoisomerases, histone deacetyla-
tion, protease, nuclease, protein synthesis, and programmed cell death did not 
elicit. Distamycin A, with a potential to compete with the architectural 
transcription factor HMG-I/Y for AT-rich DNA, was an elicitor. The partial 
identification of a Fusarium-produced phosphatase inhibitor will be discussed. 
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Chickpeas (Cicer arietinum) are a newly emerging alternative crop for western 
Nebraska. Interest in this crop is increasing with approximately 4,000 hectares 
cropped per year over the last 5 seasons. Several disease problems have been 
identified that will limit optimal production success if left unchecked. These 
diseases include Ascochyta blight, caused by A. rabiei, and a root disease 
complex consisting of Rhizoctonia solani, Fusarium spp., and Pythium spp. 
Thus trials were conducted at multiple locations (2003–2004) throughout the 
Nebraska Panhandle for testing chickpea lines and cultivars for yield potential 
and tolerance to both types of diseases under both dryland and irrigated condi-
tions. Differences were observed between entries and their yield response to 
the different irrigation systems. In general, those entries with better root 
disease tolerance tended to yield better from irrigated production, while those 
more susceptible to disease performed better under dryland conditions. 
Identification of better sources of resistance is encouraging for the new 
chickpea industry in Nebraska and this process will continue as interest and 
production expands. 
 
Reemergence of bacterial wilt of dry beans in the panhandle of Nebraska 
Presenter: R. Harveson, University of Nebraska, Panhandle Research & 
Extension Center, Scottsbluff, NE, USA 
Co-Author(s): A. Vidaver, University of Nebraska, Dept. of Plant Pathology, 
Lincoln, NE, USA; H. Schwartz, Colorado State University, Fort Collins, CO, 
USA; P. Lambrecht, University of Nebraska, Dept. of Plant Pathology, 
Lincoln, NE, USA 
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Bacterial wilt, caused by Curtobacterium flaccumfaciens pv. flaccumfaciens, 
was one of the most common diseases of dry beans throughout the irrigated 
high plains, including western Nebraska until the early 1970’s. During the 
